This Page Is Inserted by IFW Operations 
and IS not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation, nf 
the origmal documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACKIBORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT • 

.• ILLBGIBLETEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images 
please do not report the images to the ' 
Image Problem Mailbox. 



<■ .1 esp@cenet - Document Bibliography and Abstract 



ttllOIXIl/l 



NONAQUEOUS SECONDARY BATTERY 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant(s): 



J P9 180703 



1997-07-11 



FUJIMOTO HIROSHI; MIYAKI YUKIO 
FUJI PHOTO FILM CO LTD 



Requested Patent: □ jpgiepyos 
Application Number: JP1 9950338685 19951226 
Priority Number(s): 

IPC Classification: H01M4/02; H01M4/62; H01M10/40 

EC Classification: 

Equivalents: 



PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte lithium ion secondary battery having 
the excellent charging and discharging characteristic by forming a thin film layer, which contains selt, on 
the electrode mix of a positive electrode and a negative electrode. 

SOLUTION: A nonaqueous secondary battery is formed of a sheet-like positive electrode and a sheet- 
like negative electrode coated with the electrode mix, which contains the active material, on each 
collector thereof and the nonaqueous electrolyte, which contains lithium salt. These positive electrode 
and negative electrode respectively have a thin film layer, which contains salt, on a collector thereof. As 
the salt to be used for the thin film layer, the salt of alkaline metal or alkaline earth metal or the salt of 
manganese, iron, cobalt, nickel, zinc, tin are desirably used. As the salt of these elerhent, the salt of 
carbonic acid, oxalic acid, nitric acid, acetic acid, phosphoric acid, boric acid, sulfuric acid, sulfurous 
acid, phthalic acid are desirably used. The salt at 2-500mm mole or less per each 1 m<2> of the 
electrode sheet is desirably used. Thickness of the thin film layer, which contains the salt, is desirably 
set at 2-100% of an electrode mix layer, which contacts with a lower surface of the thin film layer. 
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fim^li^^i'f^^it^mXl'i^ Sb. In. N 

[00443 :^S'^m^bn^mim(DjE^mm^ 
c^>l^^^JiK^tM^^)^^3U^,^o ««J;ic^. Pb02. Fe 

203. Sn02. I n203. ZnOt^^^^tcitZ, 

nb(Dmi[M}iz\<'-jfzy\^ amt-i. ^mmi^^i 

EL.<^^p t#iz5?^L.<«. Si02. Sn02. Fe2 
03. ZnO. Pb02T*^^o 

c 0 0 4 5 ] ^im^ nra^m^mcomt. tmrn 
'jmm^^KM-mmmmr^'o^ o. i-ioms%)&^ 

0. 3--3m:i%i?>g4l)}^^bc^o 

[0 0 46] ^/c. ^:<?5it:^)HZ. jE*®St^aM^^^:m 

Tiz^ u ym^m-f^t^ ^iz ^ y} ^nmt^z 6 
[0047] '^t^^iJizc^s aSISU. SSSS'Js f ^ 



!t#lz5^^bt^c>7K5^tfe^^'g^|J1&^^J3;T^l^lzw. mm 

-7?ntfU'>-5;x>:S?-df'JV" (EPDM) . 7.^1/ 

m>ftEPDM. ;^^L/>:5'^>>x>d^A. /if'j:?^'^' 

:7<y^d-AStP?lf'Jx^U'>>r4^5/KS^r^;i 

^T?>l/:tax^U.> (PTFE) . ?tf' J^o-ftt^ — U5^' 
><PVDF). 5^ ^^T7;^7^□x^u>"^4^t^:7;u 
7ro3?Deb>^tfi^ (FEP) . 5=^h3:7;i/7rox 

^L/>->'f--T7;l^:?rn7;U^^t/t^x^l/x— ^^tdtg^^ 
(PFA). -&.o-ft:t:^-'J^'>~-v:^t^T7>'U^n:?ae 

X^U'V^t^'g^. X^L'>-5^ K^":7^i/7rnx^U'> 

(PCTFE) . ^o'ftt^-'>'^'^>— ^>:$'':?;U 

x^U>itg'g^, x^L-^-^nn SU3?;U3tDx5^ 
L.>Jt^-g^ (ECTFE) . ^i?'ftt:xU7='^>--\:a^ 

t^:? □ :f □ e u >- 7^ h ^ 77 ;i/7r □ x^ u 



^o^tt!xU7^>-^f-7?;i/7rny^;i/t!x;i/x- 
[00 493 -?^^-it. ^^nrcW&izi^^'Z. it 

[oo50]H'7r>i^1Sij«. feimt/^cDiif^^ 

[0 0 5 231SSSW. — ^tZ. -e<«S!liZ$§ 

x>'L/?t^^E/H\ 1, 3-i;yr4iv3>. ;n>'i/A7^H\ 

x^.pi/x-5^A 1. 3-7^a^f>-y-;i/S>3^c^ir£D^f::^ 
fcc^-fimi^g'^bT'iEfl^^o cin^ojssiz}^ 

T^U^'!7AtgcD:h^7r>fcbTW. mXit^ C104 
BF4-. PF6-. CFGS03-. CF3GO 

2-. AsFB-. SbF6-. <CF3S02)ZN 
BDC1IE-. (1, Z-l>^\^^l>'JL'^y^2 

c 1 04-. immmm})\^7t<ym-(y^y. a i c m 



1, 2-s>V h^S/x^v, >f>t5^;t/:^ 
^^'©iS^tZL i LiC104. LiBF 

[00 53 3!t=5tz5?^bc>'^^W. x^L/>:^i-7ir:?L 
fcbTL i BF4^L i P F6^-^5rEJ^^^^^^ 

;l/56^J^bt,^o 

[ 0 0 5 4 ] Hfc. mm,mim)k(om^mm^Ao 
iztt^ L i (7>gfts«!is ^^n^yitm. mmt^<ftif:t^^ 

<Jfle>nTt^^„ L i 3N. Li K L i 5 

NI2. Li3N-Li I -L i OH. L 1 4S i 
04. L i4S i04-L i I - L i OH. xL i3P 
04-(b{Li4S i04 Li2S i S3, > 

[0 0 5 5]#iaS<$:^f^T^«. ^^f•Jx^b>:?^4^t^ 

y^ymm^^n^u^-. -^yfymm^^n^u^ 

[ 0 0 5 6 3 J&m^?aSrlt*t4^e5aT^ g ^ 
^\ fi&^^>•^t:'&%&^^l3J^^bt:4JRc^o mc^. tf 

hUx^;l/:7 7f JlT'T'-r KUx^?>f— >'L/7' 
iH^x-5^;k x5^b>^>^>. n-^^^-f 

N.N' -^'Y^:?'"'J>'V x5^b>ij^U=]-;i/S; 
7;i/^^|yx-^;iK mEgia$7'>^x';7Atg, m^Ux^^b 
>^?'J=i-;K ^u-M 2->t K^S^x^^^-^K a 
1 C 1 3. @^t4?tf' J "^-mSm^O^^J K 'J 

Amux :?]^t?lx=yb««r«^'C)7'J-JHt^ 12- 



Am 'J S 'J 75: K 4: 4-7>U4^JU^>H^ U y, 

^ 

[0 0 583 S^fc. iE@•^ft1la>'g^lJ^:«H8S3SSC^ 
[0 0 59] t>'?b-':>-tbTW. 

^^lBg;6^fflt^5n^o Sit. sotJjyjim^p^u « 
i5i^^tf i^^Igffi#oz:^)6^5jsbc>„ ffil^^iMt 
i^jclti^ 6 Jif u b tf b cfctf /-g fc« Jif 'J b y 

-a>TL?i«. -figtz^tftffl-iz-'^b-d^-tbTfflcNen 

^■ffiiaA^fflt > btl^ o f^lJxtf . 0 . 0 1 — 1 OMmi}^ 

■t?>'?b4'-<oj?^tt. —mzm^izjfi^- 
[0 0 60]'®®gt%gcDmmtbT«. m^^nr^ 

tZ. T;U^X';?Ai?'X5^>bXig£D^®lZ^l-Jtf>, - 
t#lZs T;^^xOA^^l^t^7;I/^x•5A•'g^^^ 

^bi^No m^tzc^. t#^i:bTX5^>bxia. x^y^ 

;k .S5l. 7^1/^ xt? A. j^^t:*iDflfilZ. aBi-^ 

X7^>bA^cDgMtz:?3"/rr>, --j^jk =5-^y^^ 
n^o f#tz. Pl^<&c^^^.f5hg^^^j^bc>o 3ne^cD# 

lZcfcii?^^f$:^lZI}3db^'fTtt^^;it:^?^5bC>o 

m^}^'hm^^^tl^. J?^^t^. !t#iZP^^HJ£^?,^56\ 1 
[0061 ]^ti^fg^l^«>'-S. 5/'J>:S?^-. {g^. 



hn-;io4. zTiJ-\iyi,^ ^^y'A. x>7 7.h;u-^'3 
[ 0 0 6 2 3 i/- KO^S^WflJbJC^^fc bTCS. -HK 

[00633 t^^lz^- K ^: t?Jf ^ -^fhbTmta^ 
(^et:6^tZ'^tlJ^P^/±±&e?:)^i:bT. "^{teiZt^Iii: 

Li2C03. LiHCOl NaZC03. NaHC 



03. CaC03. M^C03i£i:'<r>&m^^<f^^^±^3f>tf 

1 0 0 6 4 3 :*:^>9(D|fclCU:55ret&cDffliaiZ ^zpg 
-iS^tT^I/CD. ^-^^'^i'. m^-x-A- 

[OOe53:^5o?5?^bi>ffi'e-k^«. ±lB3:>it^* 

^bC^i)\ !t#lZJE^g1^tbT. LixCo02. L 
i>Mn204 (C!:^^^0<x^l ) ^^^^ igliliji: 
bT71z^b>3?'^>y t>4j^tZ#tro iEl^m^WX^^ 

-Ks ^J^^ii'cofl^^^J^^bTiN^o mi^*N-i:b 

U^'^pA^. •J^^'^JA'g^ (L i - A1 ) . ^ 
M-fb-SI^. (L i CoV04. Sn02. Sn 

O. S i O. Ge02. GeO. SnS i 03. S nS 
i Q3A 1 QlBQ2PQ30a2) . ^fftS*) (T i S 
2. SnS2. SnS. GeS2. GeS)^fif^^tf 

iA>=^<fc^l^i^D^t^^ffll^^^:fci)^$!^^bc^o m@ 
^cu^mst^mt^^izfflt^^'&sijtztt. ®^iz3gsu^ 



i BF4. Li CF3SO3fetr£D'J5f-0Aig^>g^b 
100661 

Qx^-^tmx^r^o mmm(r>Mtm}t^^jy^-^-iz 

K*=;x>i. h^;l/lZT^±^^S20^ini:»bfcc 

-fKtr-'jv-'>afl&(pvDF) «ioms:%>sg^u a 

IZT^U ^m^:ho>^^-yu::miz^^Emm 



so Mm. iJst^dlMi ^^lt3 0 0ttt.Vrco 
[0067] jEgiiU-t. jElSSHoMicmiScDL i Co 

$55C>'T. 7-/l/^:^•^^}^8 0fiS%^LiZIB&l 5 
■:i:%;slt/'5^t®y^UTCIVlC^)!]DxTirb?SU ±IE$g 

C - 2 (sHf lZjE@^iJi^±JitZ 1 0 jumO))?^^' 

-2'mm<DussrZ^^x. si-^mbfcs^ioissf 

[0068] issjEHsmfms^n^u L' >tto t^'? 

-?tr4^-hi:s;?x5^iy>^}-jr:^"h^2 : aootbtSfl 
^bS:^i£iz L i p FB* 1 ^jy%^\^rc^a>^mm 

O^fffifU 120 0mA: 4. 15V. 2ffiJFH^CC- 
CV3eib. 120 0mAO^151T^2- SV^^ZI^m 
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[0 0 70 3^1i^^6B^e):6^t^<i:'5lZ. i£^i<7>^^C^C- UZ-fi^5 e.'^^+i^H' :i7yH4HiG^M^.^, ^miZJ^bTlgSS 
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C0071 3l§66f5i|2 

J6f5iJlllHfi:#l5l. 2^^1gm«0%l*<'bT'&giJcD 

».@>§t^!iKt i^-zitxToi'^m^no fee en "J 1 

0. 3s. -mme. 7s. 7s. 

somzAM. 7Ad->iiiag,Ti ^nyiii'i ooo 

■CS-^-^jfibfe. 1 1 OOtlT'l 2B#PB^|:Mb^:^t. 1 

or/i^-f^atcB-miSb. iasr<3:"9ij<9{BbT. 

S n GeQIBQ5PQ5IVIsQlKQ10a:^1f 

■ia©ii)Msame>n?fc6^o«:. ±t5ft-&*sa«fmiiSHi)K 
tbTssmai?^. ftsmm^^9m£%. Tt5^b> 

fli < P V D F ) S 4mi?6>H^b. me^USK'^b 

7j<*5i*^:tbt>ggfbT7.^U-5rf^ 
©a5^©^icxi7::^Sju-s?3>>-£i:-T^b. 



«5 5iB. *?a51 Oiiitbfc, 
C 0 0 7 3 1 ISfc bT. I^St^lZTfiBfiOL i C o 
02?;94Mfi%. Tt^-bV^r^^y i7«;3gfi?6. SiS 
^iJi:bT2-x5^jiAN^>'>i/7^7'J u- 7i?'jn 
nK'j;i/atf7i"j;i/^^8 : 1 : 0. sroji^-g^?:* 

ma%t*tZ. 7k*Jg^tbT>ftS«bTX7y-Sr^'m 
bfco ±la:^^'J-SrJ??20^m®T;i/^-'5A?I® 

i^izJiism^fc (Bin©:^^tz T^bfc-y- >ii/D - 
1 ^^^/jSbfcc 7;^5::^•^^^7 0tti?«t«2 

■^■^^bfc^lZtg&IIfflb. 5Jt6f§lfcbt:CMC*;SI)D 
b. J^'^ijt bT7 u 'J i' Sr 1 3Sa[%;^D 
bfc%© fcj^Db'tet, ^'t)£D?;■^^^b±|^£I^^IE@^ 
SlJcD±^^z 1 0/im©jf:*iz?^€. jr-^iz^n-fn'^b 

C 0 0 7 4 3 JiS'mfiSbftHSJ^gfigSIl tlqHf IZ# 
Sb^ffi.Sr'ftfiEb. amztH-r^JUt^ttSiffibfe, H 

iz. &i5ifi*eo'c^Tizt:3JSPBis#bfc^. 

^^<n&. < 6»tz A ^ t®li3i^gp©J±±i±^^f-f^ai| 
b&o yM$^OZ<J:oT:?b"^l-*^"^^UlT-&gp<:^^ 
«1 0 0 t bmcD. 3Eli^*W$^^-^iPJISbfc, 
*«21ZStT<. 
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